By cluster sampling, 1392 medical students of Shanghai Medical University were investigated with regard to smoking status and their knowledge and attitudes towards smoking and anti-smoking campaigns. The results showed that the smoking rate of medical students was 12.07%^21.42% for male students and 1.81% for female students. Both daily and occasional smoking rate increased as the curriculum year progressed. Of smoking students, 36.69% had made at least one serious attempt to quit smoking; 11.18% of smoking students intended to be non-smokers by the end of 5 years; and 87.07% of non-smokers and 68.35% of smokers agreed that smoking was harmful to one's health. There were widespread de¢ciencies in knowledge of smoking as an important causal factor in many diseases and in medical students' knowledge as to the appropriate role of doctors in anti-smoking campaigns. There existed some di¡er-ences between smokers and non-smokers with respect to knowledge and attitudes towards smoking, doctors' professional responsibilities and smoking-controlling regulations. This study indicates that the current system of medical education in China has little or no e¡ect on the attitudes and behaviours of medical students regarding smoking. It is therefore highly necessary and possible to adopt comprehensive smoking-control interventions and health education among this group.
I N T R O D U C T I O N
Cigarette smoking is one of the greatest challenges to public health in China. Three hundred million Chinese smokers annually consume over 30% of all the cigarettes produced in the world, with consumption steadily increasing. In a 1984 National Smoking Survey in China, the smoking rate in the population over 15 years of age was 33.88%, 61.01% for male, 7.04% for female. With infectious diseases now largely under control in China, the high levels of smoking are projected to cause a chronic disease pandemic of over 2 million premature tobacco-induced deaths per year by 2025.
The present smoking situation in China is a matter of serious concern. More attention should therefore be paid to the smoking habits and attitudes of doctors and medical students. According to 1984 and 1989 statistics in China, 56.95 and 66 .00% male doctors were smokers respectively. In 1991, the smoking rate for medical students in Shanghai was 21.20%; the prevalence of daily smoking showed a marked increase, from 9.09% in 1988 to 25.94% in 1992. There is a failure to appreciate the doctor's role in setting a personal example to patients and the public.
It has been shown that doctors are generally regarded as the most likely persons from whom advice on smoking would be accepted by smokers and non-smokers. Therefore, in the control of smoking, it is now widely accepted that doctors have a vital role to play at various levels, including smoking cessation. In recent years, considerable emphasis has been placed on the importance of doctors being seen as non-smokers in terms of their roles as both educators and examples.
As future doctors, medical students' smoking status, and their knowledge of and attitudes towards smoking and anti-smoking campaigns will have much in£uence in their future work. Studies conducted on more than 9000 medical students in 42 countries by the Tobacco and Health Committee of the International Union against Tuberculosis and Lung Disease revealed that although there existed wide di¡erences in di¡erent medical universities, there were serious de¢cien-cies in knowledge, attitudes and behaviours regarding smoking and its widespread defects in current medical education about smoking and health. So we carried out this study. The aims of the study were: (i) to examine the smoking behaviour, knowledge and attitudes towards of smoking of medical students and to obtain baseline data against which future changes could be measured; (ii) to increase the awareness of medical students and teaching sta¡ concerning smoking and professional responsibility, etc.; (iii) to promote e¡ective and comprehensive smokingcontrol interventions and health education in medical universities in China.
M AT E R I A L S A N D M E T H O D S
The study was carried out in April 1995 in Shanghai Medical University (SMU); 1626 medical students were selected (47.76% of all medical students in SMU) from the Schools of Public Health, Pharmacy, Basic Medicine and Clinic Medicine.
The adapted questionnaire used in this study was based on that designed for health professionals by the World Health Organization (WHO) and the International Union Against Cancer. In this study, students' smoking status was classi¢ed according to WHO criteria as follows: daily smokersöanyone who, at the time of survey smokes some kind of tobacco product at least once a day; occasional smokersöanyone who smokes, but less than once a day; exsmokersöanyone who smoked daily for at least 6 months, but who did not smoke at the time of the survey; never-smokersöanyone who has never smoked.
For reasons of scienti¢c rigour, the answers of the questionnaire were anonymous and no pressure was exerted on respondents with respect to the nature of their answers. Our aim was to obtain responses from all the medical students. Inevitably, some students were absent from the class at the time of the study. The e¡ective participation rate in the study was 85.60%. A total of 1392 medical students were surveyed; of these, 728 were male (52.30%) and 664 were female (47.70%). The analysis was carried out by computer using Epi info and SPSS-X.
R E S U L T S Smoking status
The smoking status of medical students by gender is shown in Table 1 . The overall prevalence rate was 12.07%ö3.30% for daily smoking and 8.76% for occasional smoking. Smoking rate was much higher among males (21.42%) than among females (1.81%) (w 2 = 125.89, p 5 0.001). Table 2 shows signi¢cant characteristics of the respondents, such as curriculum year, gender and speciality for di¡erent smoking habits. There were statistically signi¢cant di¡erences between curriculum year and smoking habits (p 5 0.05). With the progression of the curriculum year, both daily smoking rate and occasional smoking rate became higher. The occasional smoking rate was, on average, twice as high as the daily smoking rate, in both male and female medical students.
Among smokers, 36.69% had made at least one serious attempt to quit smoking; 44.60% of smokers had not thought of stopping smoking; 11.18% of smokers intended to be non-smokers 28 Zhou Lei et al. by the end of 5 years; and 67.08% smokers intended to smoke less.
Reasons for not smoking Among the seven reasons for not smoking (Table  3) , protection of their health was given by the highest proportion of medical students as the most important reason.`Occurrence of certain symptoms' was the next most important factor responsible for not smoking. Setting a good example for others was not considered a very important reason by smokers and non-smokers. Smokers were generally less likely to ¢nd the usually accepted reasons for not smoking important than were non-smokers.
Knowledge of smoking or health Among medical students, 87.07% non-smokers and 68.35% smokers agreed that smoking was harmful to one's health (p 5 0.05). Table 4 shows the degree to which cigarette smoking was perceived as a major cause of disease by medical students; causes other than major are not reported in the table. Tobacco smoking as a major cause of lung cancer and chronic bronchitis was correctly identi¢ed by most medical students. The percentages of medical students identifying smoking as a major cause of coronary artery disease is the most surprising and disappointing (13.00%). The relationship between smoking and neonatal death, bladder cancer, peripheral vascular disease and stroke was not well appreciated by either smokers or non-smokers.
Attitudes towards patients' smoking and antismoking campaigns Medical students were asked whether they, as future doctors, would advise patients against smoking in three di¡erent situations. Table 5 gives`often' responses to this question. There was a very signi¢cant statistical di¡erence between non-smokers and smokers when it came to o¡ering advice on smoking in the three di¡erent situations. Smoking medical students
Smoking among Shanghai medical students 29 were less likely than non-smokers to advise patients with smoking-related disease against smoking (p 5 0.01). It was found that 90.35% of non-smokers and 76.69% of smokers would often provide advice when the patients had symptoms or a con¢rmed diagnosis of smoking-related disease; 74.24% of non-smokers and 54.60% of mokers would often advise patients who raised the question of smoking. The ¢gures for advising smokers who had no smoking-related disease and who did not raise the question themselves were lower (42.85% and 28.21% for non-smoking and smokers respectively). Among the attitudes of medical students towards the role of doctors in anti-smoking campaigns, only 47.91% medical students strongly agreed that`It is the doctor's responsibility to convince people to stop smoking.' More than half of medical students (54.98%) strongly agreed that`Doctors should set a good example.' Although respondents were students at medical university, only 34.27% had con¢dence that they had su¤cient knowledge to counsel patients on smoking. Understandably, smokers recorded lower ¢gures.
Attitudes towards laws and regulations for controlling smoking
The proposed measures for controlling smoking were supported by the majority of medical students. Smoking students gave less support for legislative association than non-smokers 30 Zhou Lei et al. (Table 6 ). The most notable de¢ciency in knowledge was of the e¡ect of a sharp rise in the price of tobacco (through taxation) in decreasing consumption; this e¡ect has been widely con¢rmed and used in many countries. In addition, it was found that 77.27% medical students were in favour of comprehensive smoking-control intervention and health education.
D I S C U S S I O N
With the change of medical model, it has been shown that doctors would have more responsibility in health promotion and disease prevention than ever before. As future doctors, medical students' smoking status, their knowledge and attitudes towards anti-smoking campaigns and smoking in general and their responsibilities and abilities with regard to advising smoking patients will have great in£uence on their future work. This study shows that the smoking rate among Shanghai medical students is 12.07% (21.42% for male students), with 3.30% and 8.76% for daily and occasional smoking rate respectively. Although smoking was much less prevalent among medical students than among students in other university groups and among the general population in China, the ¢gures given here should be a cause for concern for medical students and their teachers.
Through medical education, the majority of medical students (87.07% of non-smokers and 68.35% of smokers) were already aware of the harmful e¡ects of smoking and its relation to diseases such as lung cancer and chronic bronchitis. However, as the curriculum year progresses, medical students' knowledge of the association between smoking and disease shows very little improvement. There were widespread de¢ciencies in knowledge of smoking as an important causal factor in many diseases (notably coronary artery disease). Meanwhile, there were also important defects in the knowledge of medical students as to the appropriate role of doctors in anti-smoking campaigns. It was revealed that only 47.91% thought that doctors had a duty to convince people to stop smoking on the grounds that it is a health hazard. However, 54.98% strongly agreed with the concept that they should set a good example by not smoking. Their views on this subject were highly in£uenced by their smoking status, but there was no di¡erence between curriculum years. Only 34.27% of medical students thought that they had enough knowledge and skill to advise smoking patients to quit. This means that medical education in China has failed to achieve positive behavioural changes against smoking and that the smoking problem is not fully covered in the teaching of medicine. It is, therefore, highly necessary to adopt comprehensive smoking-control interventions and health education in medical universities, fully using current medical education and other e¡ective methods to make students correctly aware of the ill-e¡ects of smoking and the importance of their personal example to patients and the public as doctors and as non-smokers. In addition, all medical students should be trained in counselling methods for quitting smoking and should be made familiar with other sources of advice and support for those attempting to quit.
Through this study, the following anti-smoking strategies are suggested:
. Bring the matter to the attention of the leaders and teaching sta¡s of medical universities. Reform the current system of medical education in order to promote the teaching of health promotion and disease prevention. . Include smoking-control education programmes into medical teaching curricula. The contents of the education programmes concerned with the e¡ects of smoking in medical universities should include not only the harmful e¡ects of tobacco use but also doctors' responsibilities and motivational skills which would enhance doctors' e¤ciency in administering anti-smoking advice. . Anti-smoking education programmes should use proper and e¡ective teaching methods so that medical students are able easily to accept and master the relevant ideas and skills respectively. . Undertake comprehensive smoking-control interventions, including the use of di¡erent administrative strategies to create tobacco-free medical universities.
R E F E R E N C E S
Bi Peng and Sun Yehuan (1992) Survey of smoking behaviour and initial motivation of medical students. Chinese School Health, 13, 136^138. Crofton, J., Freour, P. and Tessier, J. F. (1994) Medical education on tobacco: implications of a worldwide survey. Medical Education, 28, 187^196.
